Characterization of the 5'-flanking region of the human multidrug resistance protein 2 (MRP2) gene and its regulation in comparison withthe multidrug resistance protein 3 (MRP3) gene.
The multidrug resistance proteins MRP2 (symbol ABCC2) and MRP3 (symbol ABCC3) are conjugate export pumps expressed in hepatocytes. MRP2 is localized exclusively to the apical membrane and MRP3 to the basolateral membrane. MRP2 mRNA is expressed at a high level under normal conditions, whereas MRP3 mRNA expression is low and increases only when secretion across the apical membrane by MRP2 is impaired. We studied some of the regulatory properties of the two human genes using transient transfection assays with promoter-luciferase constructs in HepG2 cells and cloned fragments of 1229 nucleotides and 1287 nucleotides of the MRP2 and MRP3 5'-flanking regions, respectively. The sequence between nucleotides -517 and -197 was decisive for basal MRP2 expression. Basal promoter activity of MRP3 was only 4% of that measured for MRP2. At submicromolar concentrations, the histone deacetylase inhibitor trichostatin A reduced the MRP2 reporter gene activity and expression of the protein. Disruption of microtubules with nocodazole decreased gene and protein expression of MRP2 and increased MRP3 reporter gene activity. The genotoxic 2-acetylaminofluorene decreased the activity of the human MRP2 reporter gene construct, but increased MRP3 gene activity and enhanced the amounts of mRNA and protein of MRP2 and MRP3. Thus, regulation of the expression of these ATP-dependent conjugate export pumps is not co-ordinate, but in part inverse. The inverse regulation of the two MRP isoforms is consistent with their distinct localization, their different mRNA expression under normal and pathophysiological conditions, and their different directions of substrate transport in polarized cells.